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有四个成员，包括 TEAD1，TEAD2，TEAD3 以及 TEAD4。该家族成员共有的
特征是包含 TEA 结构域（DNA 结合结构域）以及能够与转录激活因子结合的
转录激活结构域。TEAD 蛋白家族在辅转录激活因子的参与下能将信号向下游
传导，发挥对细胞分化、增殖、抗凋亡以及干细胞的干性维持等功能。其中






我们的研究发现：（1）TEAD4 在 59%结肠癌及 68%肝癌样品中的均出现
了表达上调的现象，提示 TEAD4 可能与一定比例的结肠癌与肝癌的发生、发
展有关。（2）TEAD4 在 HepG2 肝癌细胞系敲除可抑制肝癌细胞的增殖以及转






















Colorectal cancer (CRC) and hepatocellular carcinoma (HCC) are most common 
causes of cancer-related death wordwide. Therefore, it is important to discover novel 
biomarkers for early detection, and to identify novel target for treatment of CRC and 
HCC patients. 
The hippo pathway effectors ---TEAD family members that we have focused on are 
highly conserved in mammals with four family members, including TEAD1, TEAD2, 
TEAD3 and TEAD4. TEADs proteins contain a TEA domain and a transactivation 
domain for the interaction with transcription coactivators. TEADs also play an 
important role in tumor initiation via activating a series of progression-inducing genes, 
such as CTGF, AXL, and Myc. Recent studies have highlighted that TEAD4, together 
with their coactivators, promote or even act as the crucial parts in the development of 
various malignancies, such as ovarian, breast and prostate cancers. But there is no 
report regarding the relationship between expression of TEAD4 with colorectal cancer 
and hepatocellular carcinoma. Therefore, the aims of current study is to detect the 
expression of TEAD4 in colon cancer and hepatocellular carcinoma patient samples, 
and to figure out whether TEAD4 is a potential therapeutic target for CRC and HCC. 
Our results shown that: 1）The expression level of TEAD4 in tumor tissues are 
higher compared to normal tissues or para-carcinoma tissues in 59% colon cancer 
samples and  68% hepatocellular carcinoma samples. 2）Knockdown of TEAD4 
inhibits the cell proliferation and reduce cell invasion and metastasis in HepG2. 3）
Knockdown of TEAD4 also inhibits the cell proliferation and reduce cell metastasis in 
HCT-116. All of these indicating that TEAD4 may function as a tumor activator in 
colon cancer and hepatocellular carcinoma. Thus, TEAD4 may serve as a potential 
target of anti-cancer drugs development.  

















英文缩写 英文全称 中文名称 
CRC colorectal cancer 结肠癌 
HCC hepatocellular carcinoma 肝癌 
BSA Bovine Serum Albumin 牛血清白蛋白 
TBS Tris-buffered saline  三羟基甲基氨基甲烷缓
冲盐水 
PBS Phosphate-buffered saline 磷酸盐缓冲液 
FBS Fetal Bovine Serum 胎牛血清 
YAP Yes-associated protein Yes 相关蛋白 
TEAD1 TEA domain family member1 SV40 转录增强因子 
TEAD4 TEA domain family member 4 转录增强因子 4 




ZEB Zinc finger E-box binding homebox E 盒锌指结合蛋白 
NDR serine/threonine kinase 丝氨酸苏氨酸蛋白激酶 
MST1/2 Mammalian sterile 20-like 1/2 哺乳动物不育系 20 样激
酶 1/2 
SAV1 Salvador homologue 1 萨尔瓦多同系物 1 
LATS1/2 Large Tumor Suppressor 1 大肿瘤抑制因子 1 
MOB1a/b Maps one binder 1a and Maps one 
binder 1b 
Maps1 结合蛋白 1a/1b 
EMT Epithelial-Mesenchymal Transition 上皮间质转化 
TB domain TEAD bingding domain TEAD 蛋白结合结构域 
CTGF Connective tissue growth facor 结缔组织生长因子 
Cyr61 Cysteine rich protein 61 富含半胱氨酸 61 蛋白 
Axl Axl receptor tyrosine kinase 受体酪氨酸激酶 Axl 
SOX9 sex determining region Y-box9 Y 染色体性别决定区域 9 
















英文缩写 英文全称 中文名称 
KLF5 Kruppel-like factor 5 Kruppel 样因子 5 
CCN1 cyclin A 2 细胞周期素蛋白 A 2 




PMSF PhenyImethanesuLfonyl fluoride 苯甲基磺酰氟 









































是处于 II期与 III 期的结肠癌患者，在放化疗之后，仍然有较高的发生远端转移

















1.3.1 Hippo 通路关键的调控蛋白 
1.3.1.1 Mammalian sterile 20-like 1/2 (MST1/2) 
MST1/2 主要和细胞的应激有关，氧化应激可以激活 MST1/2[7]，而 MST1/2
活化也可通过不同的机制调节胞内氧化剂的水平[8]。在哺乳动物体内，MST1/2

















1.3.1.2 Salvador homologue 1 (SAV1) 
SAV1 位于染色体 14q22.1 上，它的复制数目的减少，直接会导致 14q 上其
他基因复制的减少[9]。同时 SAV1 也是 Hippo 通路的一个关键的调控因子，它 
 
 
图 1.1 哺乳动物中 Hippo 通路的相关调控 
Figure 1.1 Regulation of the Hippo Pathway in Mammals 






















图 1. 2 MST1/2 在调节细胞内氧化还原状态方面起重要作用 
Figure 1.2 Mammalian Mst1 and Mst2 kinases play essential role in the 
regulation of cellular redox state 
图片来源：Qin F，Cell and Bioscience，2015 
 
1.3.1.3 Large Tumor Suppressor1 (LATS1/2) 
LATS1/2 是属于丝氨酸、苏氨酸蛋白激酶 AGC 亚家族 NDR 激酶家族的成
员之一。该家族在物种中高度保守[12]，主要是受磷酸化的调控。LATS1/2 可磷
酸化 Hippo 通路下游的基因 YAP[13]以及 TAZ[14]。研究表明，LATS1/2 可以补偿
WATS 缺失导致的细胞的功能紊乱[15]， LATS1/2 是参与 Hippo 通路 WATS 下游
的一个关键因子，其对 Hippo 通路的调控如图 1.3 所示。 
1.3.1.4 Maps one binder 1a and Maps one binder 1b(MOB1a/b) 
MOB1a/b 是 Hippo 通路的关键调节因子，在果蝇中 MOB1 过表达可以抑制
肿瘤生长，而 MOB1 敲除则可以促进肿瘤的发生[16]。在人类中，MOB 有七个
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